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1 ] 

2 ] 

7;i/-r Mfc^^^r > K-^Tiz h7;vft F 

o 

h^^nnj/ ( Zea mays L. ) «t»fi*©ai#^ 1 Xtt 2fl2*©T^ , 5 I H 
SJ^##2T?a*3*iS&£ffl#I < CDS 46.. 4120) 

ffl^##4T*a*S;tX*t6M2#I (CDS 91.. 4138) Zm^ZZt* 

[11**8] 

ft#£K 2, 3, 4, 5, GX\*TtRM<?)Tn'7 : K\ : **$'#-'e&&i3'& 
^tsrtSMi:t5^7^5 Fc 

1 mSE^¥ 09-3085728 
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8 «*©^ * $ k fc*±iw»i* a*-* ^ t ic * y ^ns^ 2 *fc 

l 1 1 
2] 

(i) m®mMftvmmnm&7u*-*-. (2) 2, 3, 4 

5, 6x&7fa«<D7;i^fcK**^-i?«GB% (3) mmmm^X' 

[f|#gl 3] 

(l) ffi«MB«lrt'ClllBBr«ft^n i E-*-, (2) SN^L 2. 3, 4 

[ff 1 4 ] 

(1) ^±M!fcT*$^fgfc^n (2) T^rtK^f^- 

^ate-f, Jto 5 (3) *^»firtT?««TO«i#-^*-*-ft«*^r«*^ 

2/ # - if m& & *!#r* & 

[fjf^l 6] 

2 mitE#¥ 09-3085728 



8-283314 



[0 0 0 1] 

o 

[0 0 0 2] 

*«MI4&H:HRKU S^3B#. 3H», 

IAA: indole-3-acetic acid) % if >f h^j>f->^i: bt^»aft«m> (« 
eatin) £ fctt#-f *^ > (kinetin) , S&JC, ^^l^U> (gibberel lin) , 
yfVWW. (ABA: abscisic acid) , x^l/> (ethylene) fcJftfjB&tl*^ 

[0 0 0 3] 
[0 0 0 4] 

(iba) *«3i«!©«WT»K:jfi.as4x*. b^h<DJ\^^mmr-it 

[0 0 0 5] 

3 ffifE#¥ 09-3085728 



8-283314 



s mmmm • wm*nnm*m*/^*****-'c** c ****** 

mo>&ffir*%. uH&A*»*y<»*it*QM*&*K*z»* — ^ mm 

(BA) , ^y^>f-n/75;^U> (2iP) S^*^ 
T^-7*U>»K (NAA) , 2,4-^^Dn7x7=ap$/M (2,4-D) 

[0 0 0 6] 

i-r$ys/^n^n^>-i-*^>» (acc) ^j*** (a 

CC synthase) ©M5*#*n-->*'S*U r©7>f 
lC^A$tlfe 0 ^lilhVbT'tt ACC 

tiTxf- !/>&^rt#^n y * 3*1* r IC J: »J. **©»»#»*. &*Vt H# 
[0 0 0 7] 

[0 0 0 8] 

fcfcfi**/!/*:/©*-^ 35«*-*S/>T?*S>f >K-^»» (IAA) I* 

i%¥<**a*i, *<©w&#«fc€>*iT£fc. i^bfew^fe. iaa »r 

[0 0 0 9] 

±**SECWT?&<& Agrobacterium tumefaciens \t Ti-zf^X^ K-htC&fc 

4 ffi|E#¥0 9-3085728 
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1\ BPt>> bU^b77> teWiklsX <i y K — ^Tiz h T ^ K (indoleacetamid 
e) IC^-TS h'J^h^TV^yt^i/^t-f (tryptophan 2-monooxygenas 
e) ( iaaM ) , >f > K-^r* b T § Kfcftl*£* 

bT IAA lC^-T5>f>K-;i/r-fehT^ KHK7-f (indoleacetamide hyd 
rolase) #SR * * ( iaaH ) T*&>K rtlfcOfcte^ttSEK^n-- 

>^3*lTV*£„ fft^;^^ri)7T^a Pseudomonas syringae T«%E^ 

[0 0 10] 

% ftftiCitl^KftStlT IAA fcfc*. £3Ufc«**t«Te© IAA £-£j»fSi 
[0 0 11] 

[i&na b <t e> * -r <& mi 

«Hbtv^. tot, €©^!Sl^rabTA^:3>hn-m# 

«>TmgT?&*. BPt>, IAA £Jiratt*89M1MB&efcfc:X*"*- 

ft WU ff«a*^«K:fe»*fe*ffi3tK:J:6Mfl;. 

ftK^KlJ:*^**^*:**^*^^^**- 3©fe&> 4»© IAA 
ffift©ff«« *4fc©imK:»1-5 IAA 

<M*fttv*s. 

5 mSE#¥ 09-3085728 
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[0 0 12] 

©flj^r^ y MEW cDNA mfc*Z * n ^L/T*» 
[0 0 13] 

2) T^ft Kft^WW > K-;i/Tt hT^rH Ktl)U, #/I/3tf>Ift#>f > 

o 

3) h^nnS/ ( Zea mays L. ) iftfi^M 1 Xtt 2 Ei©7^fi; Kt 

5) BB^#-3 2T?a*3*l*&3£5i#I (CDS ©#£&g 46.. 4120) tmir&Zt. 
£4#$ti:^r£fu^4fB«©7/l/-rfc Frt-^rS/^-lfaMs^. 

£-r<5ftf^lfB«©7/l'-rfc f**s/#— tffcis^. 

7) ffi^##4T*5*3*l5*Sffl#I < CDS 91-. 4138) + 

8) IfJ^l, 2. 3, 4, 5. 6 3ttt7fH*©7/l>"5*fc K#3r ^-if*^*: 

6 ffiSE4#¥ 09-3085728 
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1 1) m£mm*m®T+&zz£zmm£*zM&9mmo>mnmmft. 

12) (i) mmmm^x-mm^m^u^-^-. (2) tired* 2, 3, 4 

13) (l) *4MBttWT?««^r««s^n *e — * — . (2) 2. 3. 4 
«« *rtBfc * - 5 * - * - w*J*-e«r«©)i!#fc»£s *t** z £ & 

14) U) «£*NBl*^*ffi^£fc^ niE -'*"~* (2) 7^KF^^ 

-*3te^, fttf (3) a^«iiB«T««^r«ft*-^*-*-*«*^*** 

1 6) K#OTd 3B«©»3K^^5 KTffcSifcfcW**** 

1 4 IB«tf>#&o 

[0 0 14] 
[0 0 15] 

T*&£ 0 ^Wat-K^tt. M^-il ht7^nn>> (Zea mays L.) «©««^e> 

7 ttiUft* 09-3085728 



#5£ 8 — 283314 



-^T-fehT^^K©^lC, m?L&* ^>X7^ftF (benzaldehyde) , ^ 
^/I/T/l/^fc K (butyraldehyde) , ^nh^aT^ftK (protocatechua 
ldehyde) ^fcgg£-r5 i #-4**t»oTti, &ft 

[0 0 16] 

■tf*fi*fc**U H-Ot«fe*t*llfi#tft* DNA ©rttfeS. 
CA^WKltt, ffifl#*2T?*3*i<6*aSB*I (CD S©«£tt«46.. 

4120) , BW#*4-Ca%an*SI6«?n (CDS©##&g91..4138) 

[0 0 17] 
[0 0 18] 

A) ©»?■«:, *3i*«**K:-lft**bT**»a«:f?ofe«. 
-^-jiWKWU 25 r ©*ttT, ^fe^ (0.8 W/m 2 ) Tt2HW, 
S&ICItffi-ClBWM. «*ft»*3**. **bfe*&*J:y 1.0-1.5 cm 

x. »3i»jb© &«>©«**, rna mm^sxountLx -30 r -e&# 

[0 0 19] 

8 ffiSE4#¥ 09-3085728 
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Roshiba, T. Plant Physiology, 1996 110 781-789 KlC 

[0 0 2 0] 

5©#a*lA*. *«K» 150-200 g &lH£©»W^©#»fcU 

-*UC 400 ml <D 0.1 M U >M«tt (pH 7-4) fe»A.T**^>f 
J:y»«ttKl*»U 12,000 g T? 30 #H»<&bfc±»&*ttbT«**«& 

i:-rs. «cc *fi**sa*y 30-50 % mmffi&omftzmr. 20 mM fu 
ximmmm. (ph 8.0) -ess^f*. 20,000 g t* 20 #iH3&&&fx5. ci©*m> 

±»*>f*>^«*7A DEAE h 3^-/1/ 650M, *V-tHS) lC«b 

fcKD^W^ >f*>«**9A DEAE-5PW 

*«**-Cl«fefc C J: y « - © * > * « A * > K * L X $ * * * 

[0 0 2 1] 

JK±©»WffK:J:oT, «»*««©«!«©*>**«**&** 

LT. mS/^-^MttCbt» 2,000 «©«H8^IB^»S. 

**©»»* 531* 9 300 kD ©*S*ST!* 

scifcfftta-c^s. s&k, sDs-«tt*yr^y/i/r^ F^^4i»»i» csds- 

PAGE) JC*y^*» 150 kD X©^> Fh btttBtS r fctfT'f*. K 

[0 0 2 2] 

&*«fcLT#*W£K:*jtoU 4«aftT<*>f>K-^IW©ife HPLC ic 
i'JgitS^^Iil^tS. HP*^ ^fS^iibT, 5~50/*l ©«SS 

9 ffi$E#¥ 09-3085728 



8-283314 



0.1 mM >f>K-;i/Tir hT^ftK ? 0.1 mM U (pH 7.4) , 

S:^tf^?g 100 /il £i®§S1-6o ^£ 30 TC T* 30 ftm&&VX fcfeZMto 
, g*>iC IN 8/txU 2.0 M lE««**-J-by 50^1 

ftjH^fijsxciniLfiiSfe^iha**. i©R«s*fe 15,000 g t?5^ih©« 

fcfcffv\ #*>*lfc±m 100 /.l * HPLC C J: fcU 280nm PRftg 

feS>f>K-;Ht^©S*5:^e)-^^^ T * feS " HPLC It, ODS C18 

*5Z»feJ8V*, 0.1 56 mk*.&*l**>-to <r > 20-50 X ©lft»tt^«T?*ffl 

[0 0 2 3] 

SDS-PAGE CJ:y^l»U 150 kD ©* KftflJU ffiLTEU&Tt^o 

HIlRbfe^;i/»l^$:, 0.1 % SDS ##T"C* Achromobacter Protease I 

(api) t^m^^ mit^nr^^m^^mmt^o ms, m 

-f#>£&tt (DEAE) HPLC JC J: »j K&#«* 

3tie > ©T^^^SB^I$:^D^^>^-^ x:/ ' 9 "-" lcJ:i; ^ t " St 
£=b&C, -t©3*Pr©-»&JflV**t MALDI-T0F TfdS^ft&WJfcU #e>*lfeT^ 

[0 0 2 4] 

oligo DNA fc*J*i-*. S&Kl^m feaffli:** RT-PCR feffv* 
, cDNA »^W^rfc*IBbT^9X$ W#-CfD-->m. 
[0 0 2 5] 

^rna ©ttmicii, «*.«, mtm 7 g 10 mi • #l# 

yy=.Vy**t/T*-h / *fc-feS/*A«Sfc«v*T RNA Jftffifeffvv ^©» 
ffi$7^x*y-;i/fcfc$Kc<kU:£ RNA SEUR"**. £©»#£* 1 m 

g ©£RNA ^fffens. 

1 O mWft 3 ? 09-3085728 



4f ^ 8-283314 



[0 0 2 6] 

cDNA JffglCte, £"f> oligo DNA <Do% antisense j5fa\Z&& l Lt~ : b 

&f?e>o *iR©a«9 pgr *v k rna-pcr h 

(Perkin-Elmer Cetus Instruments #JBl) &#V>£ Z. il^ttS. *K1, #5> 
sense #|fi«C£j«Ufc oligo DNA SriDX-TSg PCR 

r£lc<fc»K cdna Wr^rSrJfffi-rsifc^**. 

[0 0 2 7] 

#e>*ifc cDNA *«NtfrfcW8U K***-K:*n-->*i-*. 
7^*^ F***-fcLTtt, MiLtf PCRII (Invitrogen tfc») £ 

«««l#€:^^y--v^«-fc^«fc > ^ cDNA «*SWT^rS:^n->fl:'r«ci 

£#T*#So cDNA *0->lC^T, «*.«, ABI PRISM Dye Primer 

Cycle Sequencing Ready Reaction Kits (Applied Biosystems fljfi) £MV>T 
373A DNA Sequencer (Applied Biosystems fcfcjg) Kl«fcU, ^?a->©&* 

[0 0 2 8] 

r©J:^JCbT#e>tlfc cDNA as^WJtcD&gffl^©-^^***^* 
7>-5f--fe>*^>f V-Sr^U RACE Sfe&fT^fcJCfcy, 5'-#l*«K fttf, 
3 , -#l*©**l**l5|S«fc*tf cDNA KRtffcfc&Zfcff-CS*. S&CZft&fe 

fSIiimS. RACE «iH rfJHfc© Marathon cDNA Amplificatio 

n kit (Clontech trjg) &JB^S£ fctf WC**. 
[0 0 2 9] 

^aWJHS^tt. TIB©* 3 KflJJBi** 

[0 0 3 0] 

itfe^SOS&tt Soffit* 
[0 0 3 1] 

1 1 ffllE#¥ 09-3085728 
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Mtox*®m ^r«3fc * - * * - * - ft««^«ai*Tf ttfi©w*K:is^a*T ft* 

«^ • ffilR 2 ft, lalSffi^MflS T* * > A ? II £ 3 i* S ^fg £ ^ * <k ? K 

(nos ) ^n*-*-% h (ocs ) -?u*-*-m 

©T-DNA |l|*©«M«/n*-*-. AU??^-^^^^^ (CaMV) ft 
*©19S 3fctf35S ^D ! E-*-*0**f'f^**®^ i:1!E '**'*' 7l ~ jl/ 

r5i>7^-ryr-^ (pal ) ans^n*-*-, antnys/y*-* 

(CHS ) at-e^O pathogen-relateiKPWat^^n^-f-^OSS 

timmxtfc* (nos ) #-^*-#-^©t-dna a*©**!!*-**-*-, 

3&Kirft&KR£Sft&V^#©*&**-~^* 

±««a:79*$F&y*n**5 t y 
3f 2-58917 3fctf*IBHH360-70080) , "7P h h^©X W M3JK-I/-5/3 

y^m (#^HS60-251887 #l§¥5-68575 ) , 3U*A°-T^ * »it>l3& ( 
4#£¥5-508316;RtmiJgHB63-258525 ) <$©&*!©¥«£* *J *lftlBJ6ft^#A 

1 2 ffiffi^¥ 09-3085728 



8-283314 



7-474 V (ISBN4-06- 153515-7 C3045) , 27-55 K*K:IB*©a«©*i* 

o 

[0 0 3 2] 

a6lc*»iHtt, (l) ft^lBfiWCflWBTOft^n*-*-, (2) T/i/f* 

tmi/^fi^> atf (s) «±«ttrtTf««^iB<fc*-5*-*-* 

) ^p^-^-, y^jt\A^7s • *S>*-l/-r* (Ad. ML ) ^O^-*-. SV 
40<O*JSB^n ^-#-&tfBaculo virus 7°U # -^£&lf 5 Z. S 

terminator sequence , ADHl#-^*#-, SV40tf>early splicing resion 

-e tin of IB * * - ^ * - * - * # & # ^ ^ s • 

1 3 ffifi#¥ 09-3085728 
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[0 0 3 3] 
[0 0 3 4] 

^#T*#So BP*>> *;/;*fcfcfc^©«£^*-^>>»tt&««>* 
rfcCJcU, IBSIM©**^****^*^^ *•©£*«£** 
^KiJiSHftMOllMtt^fefi-S-fc^tBfc 365 *- ft 5 *©* 

^ t ^ 5o ^ic. y>**>*fc*^©tteT?*-**>^fe»***~ 

[0 0 3 5] 

©mm • 4Mfc • i^i*^*^™^^ 5 -^^ 1 ^ 5 ' ft 

[0 0 3 6] 

JC©*R3tS*l<Bt>©'ett*iV> 0 
[0 0 3 7] 

1 4 ffiIE#¥ 09-3085728 
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±IC#«U 25 "C ©&#T. (0-8 W/m 2 ) S blCHfmT* 1 

HiaB8#a*fe. »»*iLJ:y2~3c«K:3tbfe«;*«©ft«» ( l.0~l.5 

cm ) fe*fe5fc£*T-c«yffiu ^M-etfffecamiLT -30 T5 

[0 0 3 8] 

#T©»§SX^^^T©|gfm, 2~4 1C ©MTt'ftofe. 
[0 0 3 9] 

* t\ i -emu b 200 g * i b 

, ZftC 400 ml © 0.1 M U>M«f« (PH 7.4) fciDAT** 5**->f If- C 
J:»;»«»KHR#bfe«, 12,000 g T? 30 ^IHSkfrbfcifc&ifcfltbTJW* 

m&z.ht~ e mm&mm&zv 30-50 % *fim*5fc©«£fc#T, 20 mM 

hUXft«jBI«* (PH 8.0) T?j8*rtk 20,000 g T? 20 #H»<&bfc. »<fr± 
iS:>f*^«*7A (DEAE h3/\°-;i/ 650M, #V-TO £»U &*£©^ 

^(yty^miJ^^ (DEAE-5PW) KlJ:*f n7h^57>f-K:^, ^rtK* 

FfcbTftffl3*i&*^*MB&*T^fc- 
[0 0 4 0] 

Ja±©»»fl*:J:oT, «***ft©«l«© i' 873 108 * & 

^*>£&#:7A®#T* 0.09 mg <DZyrt?Httf®U2fr> z.<ofto>r tor*. 

K**s/^f— w**»tt» i»9 50 * 
A/*a*9AKij:y, 300 kD ©aasTffcsrfcfffliSbfc. se>ic 

, SDS-SEttJKU T^U^r^ K>f^«ft*» (SDS-PAGE) T*«^*^ 150 kD 
<D*>fX©A:/KfcbTfcffi3ftfc:ifc*^ 2i#&?g#bTv*s 

1 5 mil^ 5 ? 09-3085728 
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[0 0 4 1] 

F-/i>»» (IAA) CD*£ HPLC tC^yjeS-r-B^-e^ofe. SIS***. 5-50 

^1 comma, o.i mM -f>K-mhr^tK, o.i mM vymmmm ( 

P H 7.4) , Z&tifcmm 100 #il £iS§gLT 30 TJ T* 30 ^HCOfitffcffW 

ttt»ic in mm 8a u 2.o m mmwa^mi-hv^^ 5*1, 50*1 

ftJH*fiJiS*K:iDitRl»ft#±a*fe- 15,000 g * 5 

U #e>*lfc±?f 100/* 1 & HPLC K«fcS#*f!*»fcU 280nm iR^SSrttffl-r 
SiiUCitM^K-^Tthrm Fftt^>F-/1/»l*G>£*&*Tofc. 
HPLC ft, ODS C18 ^J7A^W 0.1 % 20-50 % CD 

[0 0 4 2] 

n«« 2 -efc&nfcfcs* SDS - pAGE ^ :J: ^^ U 150 kD 

^^^jt/OF&^yfflbTniJRbfe. taiRLfc^;i/eiT^5: o.i % sds ##t 

Tf Achromobacter Protease I (API) i:SJSS*fe. tofcStlfc*^ Ktftf * 

R§K*>£Sltt (DEAE) ®^U*7A^fe»ffl HPLC VL 

F&a*. miRbfeo *^<z>7^g&s^j£^P7M>^-*^>-9-- (ABI 

477A) tCfcySMtbfc. 
[0 0 4 3] 

mi**> srn^-t 18 73 ;H8£fr&fcsffl#iTfcy, 

Gin Val Asn Asp Val Pro He Ala Ala Ser Gly Asp Gly Trp Tyr His Pro Lys 
SB^J## 1 KaVT 7 3 J BftSB^J©*235# S # fc«252# S * T* iCffi^ t Z> Z. £ W 

[0 0 4 4] 

1 6 mSE#¥ 09-3085728 



ftip. 8 — 283314 



$2^ «T^-r i6 7s;tt#*#&fe*ffl*rtf*y. 

Thr Asn Ser Asp Gly Leu Val He His Asp Gly Thr Trp Thr Tyr Lys 

sjg#^iic^"rr^>'iftffl^i©*i,234#s^e)«i,249#a, x&> 

3 iz ^ r * J WtmWOmi ,226# g # e>^l ,241# @ £ T* lC*B3f£ 3 £ «CflW 
[0 0 4 5] 

Ser lie Glu Glu Leu His Arg Leu Phe Asp Ser Ser Trp Phe Asp Asp Ser Ser 
Val Lys 

[0 0 4 6] 

3§4tt. J^Tlc^-t 21 fc*ffl*J"e»y* 
Val Gly Ala Glu He Gin Ala Ser Gly Glu Ala Val Tyr Val Asp Asp He Pro 

Ala Pro Lys 

fHUfbfc. 

[0 0 4 7] 

£P>lC. rft&<D^*^K«W©-»feffiV*T MALDI-TOF T?^*ft* 
[0 0 4 8] 

mmm 5 (b^nn */*fr3IStt£RNA ©HIS • cDNA 

RNA 1 mg fcEHKLfco 
[0 0 4 9] 

£%ft|6 (Oligo DNA ^^>fV-<7)#^i: RT-PCR) 

1 7 09-3085728 



ijf 5£ 8 — 283314 



|ll6«4K:fev^T»)feLfc»dr5yMWfc3--K1-«4: : f«lsn*oligo 

DNA ©ig-£$>£, ir>>^> r>^-fe>^lf^I^^^VNT^bfeo 
[0 0 5 0] 

BPS, mMm4KmmZftfr®>ftT$ ;mmm2(Dft, Val lie His Asp Gly 
Thr Trp Thr © 8M©T^ yifcJSS^&JSfcSiB^&^Stl***®^^ 

, T>^i2>^^I^^ 5'-GTCCAIGTICC(AG)TC(AG)TGIATIAC-3' © 23-mer 

[0 0 5 1] 

|OI#!4K:«<Ranfe«^y^>'»BJ!I4©rt, Gly Glu Ala Val Ty 
r Val Asp Asp ©8<@©T^ 7»^£#&fcSffiW;fr&^iW3ft**3£6i^fcl' 

X. My^lSmz 5' -GGIGA(AG)GCIGTITA(TC)GTIGA(TC)GA-3' © 23-mer 

[0 0 5 2] 

**ie>©?*>, antisense ^itBC^bfctiC&^^T-fcbt, 5 
JCfcV*TJMLfc£ RNA£l§M*:bT, rf»K©38ME^ PCR ^ff b (RNA-PCR kit 
; Perkin-Elmer Cetus Instruments #&) &mv*T3g«^&JS&ffofc. »3£ 
KMfclC, sense tfffilC^jfcbfc Oligo DNA feflD*.TM! PCR Sr^ofciir 
ffi 2Kbp © cDNA Witf ©#ffi#«MS2ftfc. 
[0 0 5 3] 

(pcr *-^©*o-->^fc*&#*fr 

»»«6^#&*lfc»*cDNAW^rftfl«U ^5F^*- PCRU ( 
Invitrogen *±$g) lC*a-^>**bfc 0 ***** K** > 

-9— hgB#©&SSB#J&££, ABI PRISM Dye Primer Cycle Sequencing Ready 
Reaction Kits (Applied Biosystems *t«) &JBV*T, 373A DNA Sequencer (A P 
plied Biosystems fc*) JCfcyffV^ * cDNA Wr^r©*3t*»€^fe- *«>M 

^ vn--y7znt~ cdna ^/t&c&#£^©M&& 2S© : fc©tf&^ 
* 4 jc^ t i&mmm © « m 1 , 858# @ * e> *s , 8oe# a * x* ic ta a ■* 

18 ffilE#¥0 9 - 3 0 8 5 7 2 8 
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[0 0 5 4] 

1 8 (tg^R cdna v □ - y <D^M) 

mmmT rm^tit^mm^mm^^t izhx. m2mv> cdna mmzzti? 
ti^mm^mmm^mh. z<D®&^*t?z> oiigo dna yy* 

[0 0 5 5] 

hp*.. mn^2<D^mmm^m-t^>^y^ oli *° DNA 

5' -GCTGGTCAAAATATTGGTGTCGTGATTG-3' <D 28-mer , 
5' -GATTGCTGAAACACAAAGATATGCTAAT-3' © 28-mer, 

yymyx oiigo dna hit, 

5' -TGGCTGCAGATTTTCTGTGCTATACTC-3' <D 27-mer , 

5' -TGCTTTGCAGCCATATTAGCATATCTT-3' 0) 27-mer, 

5' -ACAGCCTTTTGGAAGCCACCTGGA-3' <D 24-mer, 

5' -ATCGGACTTGTTGTCGGCCTTGAC-3' (D 24-mer, 

[0 0 5 6] 

gg^J#-^4©^Sie^I^^-r§-fe>X oligo DNA tbt, 
5' -GCTGGTCAAAATATTGGTGTCGTGATTG-3' (D 28-mer (&3t) > 
5' -GATTGCTCAAACACAGAAGTATGCCTAC-3' (D 28-mer, 

CD2SI&> T>^-fe>^ oli S° DNA fc^T, 
5' -TGGCTGCAGATTTTCTGTGCTATACTC-3' <D 27-mer . 
5' -CTTTGCCGCCATGTAGGCATACTTC-3' CD 25-mer, 
5' -TTCCACCTATGGTTGCAGTGTTCC-3' <D 24-mer, 

[0 0 5 7] 

ZLJl^fc^'fV-i: bt, TfrlStf) Marathon cDNA Amplification kit (Clon 
techftg!) £JBV^ RACE 2£?c£rV\ 5' -^IrI. fttf, 3' 
fcHTtf cDNA »T^$:#fe 0 S&Kl**l&fc*«U cDNA ftff&ft* ^9* 

^ YKVZ- pCRII (Invitrogen tfcjg) &C * n bfc„ 

1 9 miE#¥ 09-3085728 
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[0 0 5 8] 

mmm 9 (cdna * □ - > omtemmmft tr$; nmmn&fo 

MMW8T*&bftt~2m(D cDNA #0->ICOV^, ftlfft, ABI PRISM Dy 
e Primer Cycle Sequencing Ready Reaction Kits, Dye Terminator Cycle Sequ 
encing Kits (Applied Biosystems *fcf«) 373A DNA Sequencer (Appl 

ied Biosystems £8) y tt*B!W©*Mffcffofc. 4,412 
bp Xtt 4,359 bp cDNA T'*5Ifc^^*^&ofc (@B#I## 2 X 

&4#f$) o 

[0 0 5 9] 

S6K:**ltB»9*6, GENETYX MrfjMrV 7 h xy (SDC V7hfx7 

*u i,358 ixtt 1,349 lor^yi^^^s^^^^i^^-^^ 

[0 0 6 0] 
[0 0 6 1] 

PUC19 &$fctf> GUS PBI221 (Clontech tfcJJ) «fl&#£ Smal 

Sad (V*r*l%3«3i»> T^tbT GUS *V*fc 2.8 

Kbp Itftf &ISJRU T4 DNA polymerase (£iB3i£D ^Xltf&^ftfct 5 

[0 0 6 2] 

£jfc«8T?#e>*lfc^S£« cDNA &>f >-9— M^ttt^ib, H 
«IC T4 DNA polymerase &MV*T5M8¥»ffc*. T4 DNA li « ase (DNA 

9>f^-*/a>^^h ver. 2: &ffiVVCofcr&;hii\ HB10 

2 0 ffiSE#¥ 09-3085728 
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So 

[0 0 6 3] 

Mill KTC^^ftW^fflniWiA*^^ * 

[0 0 6 4] 

>*-hMs*i:bTMI1-*. pbini9 fi*<z> gus aa/^-t-y-** 

pBH21 (Clontech £[) ft, l&JI&^fS Smal Sad t'iftbt GUS ft 

fcAMT^fcF**^*-^^* s&lc * MM7l/:/ ^ 

j£ (tri-parental i£; GUS gene fusion system: Clontech #M) (C£*J, 
X$ KXff 9 — £ Agrobacterium tumefaciens LBA4404 ffclCf£"$"o 
[0 0 6 5] 

mmmi 2 cr/i^t f****-- ^si^** k^a^r*****©*^ 

^ 44 #80# 1 ^ 66 jCJCffi«S*lTV**;£iire. A-^W *)\<1S>IZ 

j:»j>f **i««**j»Eitic#Ab, msMESH mm^ ^Be> 

*«#HK. 1995 m 45 #M# 1 ^> 57 ftTV**#«T* 

^*#<5„ n«HC. 1994 ft 44 1 67 

K#AU »R*il*tA^«*«:f«. BflftJC* M.E. Fromm P>^, BIO/TECHN 
OLOGY, 1990 ^, $ 8 I, 833-839 KlCffi«3*lT^£:#8re, ^—r-f 
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*>IC JHMl O-CWfetlftllClWA^^^*-^ ^0¥3-2915Ol IzmM, 
[0 0 6 6] 

*0>2) 

lT#e>4x&IBg»A*&%*g»-#»A3ftfc Agrobacterium turn 
efaciens LBA4404 flc£, *fc*fc*!*fl^-aT/I/, 1990 Mttt 

if>fX>^>f 7>f ^ (ISBN4-06-153513-7) , 27-33 KKI|B«S tlT V^S^SsT 

, * AnfmmmmRKmskts'** B%tm>mz^m®zmz>o mmi^ n. pa« 

licki £>^ % Plant Cell, Tissue and Organ Culture, 1992 31 129-13 

n>s;>««fc»s. *«*nSk 1995 * 45 mm 1 

-if, 143 KK:lB«S*iTv>s*a5T, ^iH§^«^£©TE$&&5 v^* 

^JCMiSSS-fr. ^jWEtlU'V3$f-9-«:ft<6. EHSC R. Desgagnes P>^. Pla 
nt Cell Tissue and Organ Culture, 1995 42 129-140 KtCfB^2*lT 

7 $:fS 0 HflfctC, J. Puonti-Kaerlas P>ig, Theoretical and Applied Genet i 
cs 1990 ^ 80 #, 246-252 JCJC|B*3*IT V**#8n?, X> K9*S«»^ 

[0 0 6 7] 

[0 0 6 8] 
[BB#I*] 

1,358 
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: hf^nni/ ( Zea mays L. ) 
: Aft d-^T>^D^>*^7 0 

5 10 15 

Met Gly Lys Glu Ala Gly Ala Ala Glu Ser Ser Thr Val Val Leu Ala 

20 25 30 

Val Asn Gly Lys Arg Tyr Glu Ala Ala Gly Val Ala Pro Ser Thr Ser 

35 40 45 

Leu Leu Glu Phe Leu Arg Thr Gin Thr Pro Val Arg Gly Pro Lys Leu 

50 55 60 

Gly Cys Gly Glu Gly Gly Cys Gly Ala Cys Val Val Leu Val Ser Lys 
65 70 75 80 

Tyr Asp Pro Ala Thr Asp Glu Val Thr Glu Phe Ser Ala Ser Ser Cys 

85 90 95 

Leu Thr Leu Leu His Ser Val Asp Arg Cys Ser Val Thr Thr Ser Glu 

100 105 HO 

Gly He Gly Asn Thr Arg Asp Gly Tyr His Pro Val Gin Gin Arg Leu 

115 120 125 

Ser Gly Phe His Ala Ser Gin Cys Gly Phe Cys Thr Pro Gly Met Cys 

130 135 140 

Met Ser He Phe Ser Ala Leu Val Lys Ala Asp Asn Lys Ser Asp Arg 
145 150 155 160 

Pro Asp Pro Pro Ala Gly Phe Ser Lys He Thr Thr Ser Glu Ala Glu 

165 170 175 

Lys Ala Val Ser Gly Asn Leu Cys Arg Cys Thr Gly Tyr Arg Pro lie 

2 3 ffi5E4f ¥ 09-3085728 
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180 185 190 

Val Asp Thr Cys Lys Ser Phe Ala Ser Asp Val Asp Leu Glu Asp Leu 

195 200 205 

Gly Leu Asn Cys Phe Trp Lys Lys Gly Glu Glu Pro Ala Glu Val Ser 

210 215 220 

Arg Leu Pro Gly Tyr Asn Ser Gly Ala Val Cys Thr Phe Pro Glu Phe 
225 230 235 240 

Leu Lys Ser Glu lie Lys Ser Thr Met Lys Gin Val Asn Asp Val Pro 

245 250 255 

lie Ala Ala Ser Gly Asp Gly Trp Tyr His Pro Lys Ser He Glu Glu 

260 265 270 

Leu His Arg Leu Phe Asp Ser Ser Trp Phe Asp Asp Ser Ser Val Lys 

275 280 285 

lie Val Ala Ser Asn Thr Gly Ser Gly Val Tyr Lys Asp Gin Asp Leu 

290 295 300 

Tyr Asp Lys Tyr He Asp lie Lys Gly He Pro Glu Leu Ser Val lie 
305 310 315 320 

Asn Lys Asn Asp Lys Ala He Glu Leu Gly Ser Val Val Ser lie Ser 

325 330 335 

Lys Ala He Glu Val Leu Ser Asp Gly Asn Leu Val Phe Arg Lys lie 

340 345 350 

Ala Asp His Leu Asn Lys Val Ala Ser Pro Phe Val Arg Asn Thr Ala 

355 360 365 

Thr He Gly Gly Asn He Met Met Ala Gin Arg Leu Pro Phe Glu Ser 

370 375 380 

Asp Val Ala Thr Val Leu Leu Ala Ala Gly Ser Thr Val Thr Val Gin 
385 390 395 400 

Val Ala Ser Lys Arg Leu Cys Phe Thr Leu Glu Glu Phe Leu Glu Gin 
405 410 415 
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Pro Pro Cys Asp Ser Arg Thr Leu Leu Leu Ser lie Phe lie Pro Glu 

420 425 430 

Trp Gly Ser Asp Tyr Val Thr Phe Glu Thr Phe Arg Ala Ala Pro Arg 

435 440 445 

Pro Phe Gly Asn Ala Val Ser Tyr Val Asn Ser Ala Phe Leu Ala Arg 

450 455 460 

Thr Ser Gly Ser Leu Leu lie Glu Asp He Cys Leu Ala Phe Gly Ala 
465 470 475 480 

Tyr Gly Val Asp His Ala He Arg Ala Lys Lys Val Glu Asp Phe Leu 

485 490 495 

Lys Gly Lys Ser Leu Ser Ser Phe Val lie Leu Glu Ala lie Lys Leu 

500 505 510 

Leu Lys Asp Thr Val Ser Pro Ser Glu Gly Thr Thr His His Glu Tyr 

515 520 525 

Arg Val Ser Leu Ala Val Ser Phe Leu Phe Ser Phe Leu Ser Ser Leu 

530 535 540 

Ala Asn Ser Ser Ser Ala Pro Ser Asn lie Asp Thr Pro Asn Gly Ser 
545 550 555 560 

Tyr Thr His Glu Thr Gly Ser Asn Val Asp Ser Pro Glu Arg His lie 

565 570 575 

Lys Val Asp Ser Asn Asp Leu Pro lie Arg Ser Arg Gin Glu Met Val 

580 585 590 

Phe Ser Asp Glu Tyr Lys Pro Val Gly Lys Pro He Lys Lys Val Gly 

595 600 605 

Ala Glu He Gin Ala Ser Gly Glu Ala Val Tyr Val Asp Asp He Pro 

610 615 620 

Ala Pro Lys Asp Cys Leu Tyr Gly Ala Phe He Tyr Ser Thr His Pro 
625 630 635 640 

His Ala His Val Arg Ser He Asn Phe Lys Ser Ser Leu Ala Ser Gin 

2 5 mfE#¥ 09-3085728 
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645 650 655 

Lys Val He Thr Val He Thr Ala Lys Asp lie Pro Ser Gly Gly Glu 

660 665 670 

Asn He Gly Ser Ser Phe Leu Met Gin Gly Glu Ala Leu Phe Ala Asp 

675 680 685 

Pro He Ala Glu Phe Ala Gly Gin Asn He Gly Val Val He Ala Glu 

690 695 700 

Thr Gin Arg Tyr Ala Asn Met Ala Ala Lys Gin Ala Val Val Glu Tyr 
705 710 715 720 

Ser Thr Glu Asn Leu Gin Pro Pro lie Leu Thr He Glu Asp Ala He 

725 730 735 

Gin Arg Asn Ser Tyr He Gin lie Pro Pro Phe Leu Ala Pro Lys Pro 

740 745 750 

Val Gly Asp Tyr Asn Lys Gly Met Ala Glu Ala Asp His Lys He Leu 

755 760 765 

Ser Ala Glu Val Lys Leu Glu Ser Gin Tyr Tyr Phe Tyr Met Glu Thr 

770 775 780 

Gin Ala Ala Leu Ala lie Pro Asp Glu Asp Asn Cys lie Thr He Tyr 
785 790 795 800 

Ser Ser Thr Gin Met Pro Glu Leu Thr Gin Asn Leu lie Ala Arg Cys 

805 810 815 

Leu Gly He Pro Phe His Asn Val Arg Val He Ser Arg Arg Val Gly 

820 825 830 

Gly Gly Phe Gly Gly Lys Ala Met Lys Ala Thr His Thr Ala Cys Ala 

835 840 845 

Cys Ala Leu Ala Ala Phe Lys Leu Arg Arg Pro Val Arg Met Tyr Leu 

850 855 860 

Asp Arg Lys Thr Asp Met He Met Ala Gly Gly Arg His Pro Met Lys 
865 870 875 880 
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Ala Lys Tyr Ser Val Gly Phe Lys Ser Asp Gly Lys He Thr Ala Leu 

885 890 895 

His Leu Asp Leu Gly He Asn Ala Gly He Ser Pro Asp Val Ser Pro 

900 905 910 

Leu Met Pro Arg Ala He lie Gly Ala Leu Lys Lys Tyr Asn Trp Gly 

915 920 925 

Thr Leu Glu Phe Asp Thr Lys Val Cys Lys Thr Asn Val Ser Ser Lys 

930 935 940 

Ser Ala Met Arg Ala Pro Gly Asp Val Gin Gly Ser Phe He Ala Glu 
945 950 955 960 

Ala He He Glu His Val Ala Ser Ala Leu Ala Leu Asp Thr Asn Thr 

965 970 975 

Val Arg Arg Lys Asn Leu His Asp Phe Glu Ser Leu Glu Val Phe Tyr 

980 985 990 

Gly Glu Ser Ala Gly Glu Ala Ser Thr Tyr Ser Leu Val Ser Met Phe 

995 1000 1005 

Asp Lys Leu Ala Leu Ser Pro Glu Tyr Gin His Arg Ala Ala Met lie 

1010 1015 1020 

Glu Gin Phe Asn Ser Ser Asn Lys Trp Lys Lys Arg Gly He Ser Cys 
1025 1030 1035 1040 

Val Pro Ala Thr Tyr Glu Val Asn Leu Arg Pro Thr Pro Gly Lys Val 

1045 1050 1055 

Ser He Met Asn Asp Gly Ser lie Ala Val Glu Val Gly Gly He Glu 

1060 1065 1070 

He Gly Gin Gly Leu Trp Thr Lys Val Lys Gin Met Thr Ala Phe Gly 

1075 1080 1085 

Leu Gly Gin Leu Cys Pro Asp Gly Gly Glu Cys Leu Leu Asp Lys Val 

1090 1095 HOO 

Arg Val lie Gin Ala Asp Thr Leu Ser Leu lie Gin Gly Gly Met Thr 
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1105 1110 1H5 1120 

Ala Gly Ser Thr Thr Ser Glu Thr Ser Cys Glu Thr Val Arg Gin Ser 

1125 1130 1135 

Cys Val Ala Leu Val Glu Lys Leu Asn Pro He Lys Glu Ser Leu Glu 

1140 1145 1150 

Ala Lys Ser Asn Thr Val Glu Trp Ser Ala Leu lie Ala Gin Ala Ser 

1155 H60 1165 

Met Ala Ser Val Asn Leu Ser Ala Gin Pro Tyr Trp Thr Pro Asp Pro 

1170 1175 1180 

Ser Phe Lys Ser Tyr Leu Asn Tyr Gly Ala Gly Thr Ser Glu Val Glu 
1185 1190 1195 1200 

Val Asp He Leu Thr Gly Ala Thr Thr He Leu Arg Ser Asp Leu Val 

1205 1210 1215 

Tyr Asp Cys Gly Gin Ser Leu Asn Pro Ala Val Asp Leu Gly Gin He 

1220 1225 1230 

Glu Gly Cys Phe Val Gin Gly He Gly Phe Phe Thr Asn Glu Asp Tyr 

1235 1240 1245 

Lys Thr Asn Ser Asp Gly Leu Val He His Asp Gly Thr Trp Thr Tyr 

1250 1255 1260 

Lys He Pro Thr Val Asp Asn lie Pro Lys Glu Phe Asn Val Glu Met 
1265 1270 1275 1280 

Phe Asn Ser Ala Pro Asp Lys Lys Arg Val Leu Ser Ser Lys Ala Ser 

1285 1290 1295 

Gly Glu Pro Pro Leu Val Leu Ala Thr Ser Val His Cys Ala Met Arg 

1300 1305 1310 

Glu Ala He Arg Ala Ala Arg Lys Glu Phe Ser Val Ser Thr Ser Pro 

1315 1320 1325 

Ala Lys Ser Ala Val Thr Phe Gin Met Asp Val Pro Ala Thr Met Pro 
1330 1335 1340 
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Val Val Lys Glu Leu Cys Gly Leu Asp Val Val Glu Arg Tyr Leu Glu 
1345 1350 1355 

Asn Val Ser Ala Ala Ser Ala Gly Pro Asn Thr Ala Lys Ala 

[0 0 6 9] 
Sg#I#-if : 2 
mnO&Z : 4,412 

mom : -*m. 

fB#I<D=fI^:cDNA to mRNA 

b^^UZlt/ ( Zea mays L. ) 
8c£ : rJ-Zb-^V^n 7 0 

#$C&5*-fiB# : CDS 
#£&g:46..4120 K>&£tf) 
MS^gbfe^ : E 

GTG CTG TGT TGT GCT GTG CTG CGT GCT GTG GAG GGG GAG GAG GAG ATG 48 

GGG AAG GAG GCA GGG GCA GCG GAG TCG TCG ACG GTG GTG CTG GCC GTC 96 

AAC GGC AAG CGC TAC GAG GCG GCC GGC GTG GCT CCG TCC ACG TCG CTG 144 

CTG GAG TTC CTC CGC ACC CAG ACG CCC GTC AGA GGC CCC AAG CTC GGC 192 

TGC GGC GAA GGT GGC TGC GGT GCA TGC GTG GTC CTC GTC TCC AAG TAC 240 

GAC CCG GCC ACG GAC GAG GTG ACC GAG TTC TCT GCC AGC TCC TGC CTG 288 

ACG CTG CTC CAC AGC GTG GAC CGC TGC TCA GTG ACC ACC AGC GAG GGA 336 

ATC GGC AAC ACC AGG GAT GGC TAC CAC CCC GTG CAG CAG CGC CTC TCC 384 

GGC TTC CAC GCC TCG CAG TGC GGC TTC TGC ACA CCC GGC ATG TGC ATG 432 

TCC ATC TTC TCC GCC CTT GTC AAG GCC GAC AAC AAG TCC GAT CGC CCG 480 

GAC CCT CCT GCT GGC TTC TCC AAG ATC ACT ACC TCG GAG GCA GAG AAG 528 
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GCT GTC TCG GGC AAC CTT TGT CGT TGC ACC GGA TAC AGA CCC ATT GTT 576 

GAC ACC TGC AAA AGC TTT GCC TCT GAT GTT GAC CTC GAG GAC CTA GGC 624 

CTC AAC TGT TTC TGG AAG AAG GGC GAA GAA CCT GCA GAA GTC AGC AGG 672 

CTG CCG GGG TAC AAC AGC GGT GCC GTC TGC ACC TTT CCA GAG TTT CTC 720 

AAA TCC GAA ATC AAG TCT ACT ATG AAG CAG GTG AAC GAT GTC CCC ATT 768 

GCA GCC TCA GGT GAT GGC TGG TAC CAT CCT AAG AGC ATT GAA GAG CTT 816 

CAC AGG TTG TTT GAT TCC AGC TGG TTT GAT GAC AGT TCT GTG AAG ATT 864 
GTT GCT TCA AAC ACT GGG TCT GGA GTG TAC AAG GAT CAG GAC CTC TAC 912 
GAC AAG TAC ATT GAC ATC AAA GGA ATC CCA GAG CTT TCA GTC ATC AAT 960 

AAA AAC GAC AAA GCA ATT GAG CTT GGA TCA GTT GTG TCC ATC TCT AAA 1008 

GCT ATT GAA GTG CTG TCA GAT GGA AAT TTG GTC TTC AGA AAG ATT GCT 1056 

GAT CAC CTC AAC AAA GTG GCT TCA CCG TTT GTT CGG AAC ACT GCA ACC 1104 

ATA GGA GGA AAC ATA ATG ATG GCA CAA AGG TTG CCA TTT GAA TCG GAT 1152 

GTT GCA ACC GTG CTC CTA GCT GCG GGT TCG ACA GTC ACA GTC CAG GTG 1200 

GCT TCC AAA AGG CTG TGC TTC ACT CTG GAG GAA TTC TTG GAA CAA CCT 1248 

CCA TGT GAT TCT AGG ACC CTG CTG CTG AGC ATA TTT ATC CCA GAA TGG 1296 

GGT TCA GAC TAT GTC ACC TTT GAG ACT TTC CGA GCC GCC CCA CGA CCA 1344 

TTT GGA AAT GCT GTC TCT TAT GTA AAC TCT GCT TTC TTG GCA AGG ACA 1392 

TCA GGC AGC CTT CTA ATT GAG GAT ATA TGC TTG GCA TTT GGT GCC TAC 1440 

GGA GTC GAT CAT GCC ATC AGA GCT AAG AAG GTT GAA GAT TTC TTG AAG 1488 

GGA AAA TCG CTG AGC TCA TTT GTG ATA CTT GAA GCA ATT AAA CTA CTC 1536 

AAA GAT ACC GTT TCA CCA TCA GAA GGC ACT ACA CAT CAT GAA TAC AGG 1584 

GTC AGC TTG GCT GTC AGT TTC TTG TTC AGT TTC TTA TCT TCC CTT GCC 1632 
AAC AGT TCG AGT GCA CCA TCA AAT ATT GAT ACT CCC AAT GGG TCA TAT 1680 
ACT CAT GAA ACT GGT AGC AAT GTG GAC TCA CCT GAG AGG CAT ATT AAG 1728 
GTT GAC AGC AAT GAT TTG CCA ATT CGT TCA AGA CAA GAA ATG GTT TTC 1776 
AGC GAT GAG TAC AAG CCT GTT GGC AAG CCG ATC AAG AAA GTC GGG GCA 1824 
GAG ATC CAA GCA TCA GGG GAG GCT GTG TAC GTT GAT GAT ATC CCT GCT 1872 
CCC AAG GAT TGC CTC TAT GGA GCA TTT ATC TAC AGC ACA CAT CCT CAT 1920 
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GCT CAT GTG AGA AGT ATC AAC TTC AAA TCA TCC TTG GCT TCA CAG AAG 1968 
GTC ATC ACA GTT ATA ACC GCA AAG GAT ATT CCA AGC GGT GGA GAA AAT 2016 
ATT GGA AGC AGC TTC CTG ATG CAA GGA GAA GCA CTA TTT GCA GAT CCA 2064 
ATC GCT GAA TTT GCT GGT CAA AAT ATT GGT GTC GTG ATT GCT GAA ACA 2112 
CAA AGA TAT GCT AAT ATG GCT GCA AAG CAA GCT GTT GTT GAG TAT AGC 2160 
ACA GAA AAT CTG CAG CCA CCA ATT CTG ACA ATA GAA GAT GCC ATC CAA 2208 
AGA AAC AGC TAC ATC CAA ATT CCC CCA TTT TTA GCT CCA AAG CCA GTT 2256 
GGT GAC TAC AAC AAA GGG ATG GCT GAA GCA GAC CAC AAG ATT CTA TCA 2304 
GCA GAG GTA AAA CTT GAA TCC CAG TAC TAC TTC TAC ATG GAA ACT CAA 2352 
GCA GCA CTA GCG ATT CCT GAT GAA GAT AAC TGC ATA ACA ATC TAT TCC 2400 
TCG ACA CAA ATG CCT GAG CTC ACA CAA AAT TTG ATA GCA AGG TGT CTT 2448 
GGC ATT CCA TTT CAC AAT GTC CGT GTC ATC AGC AGA AGA GTA GGA GGA 2496 
GGC TTT GGT GGA AAG GCA ATG AAA GCA ACG CAT ACT GCA TGT GCA TGT 2544 
GCC CTT GCT GCC TTC AAG CTG CGG CGT CCA GTT AGG ATG TAC CTC GAT 2592 
CGC AAG ACG GAC ATG ATA ATG GCT GGA GGG AGA CAT CCA ATG AAG GCG 2640 
AAG TAC TCT GTT GGG TTC AAG TCA GAT GGC AAG ATC ACA GCC TTG CAC 2688 
CTA GAT CTT GGA ATC AAT GCT GGA ATA TCA CCA GAT GTG AGT CCA TTG 2736 
ATG CCA CGT GCT ATC ATA GGA GCT CTC AAA AAG TAC AAC TGG GGC ACT 2784 
CTT GAA TTT GAC ACC AAG GTC TGC AAG ACA AAT GTC TCA TCA AAG TCA 2832 
GCA ATG CGA GCT CCT GGA GAT GTG CAG GGC TCT TTC ATC GCT GAA GCC 2880 
ATC ATC GAG CAT GTT GCC TCA GCA CTC GCA CTA GAC ACT AAC ACC GTC 2928 
AGG AGG AAG AAC CTT CAT GAT TTT GAA AGC CTT GAA GTT TTC TAT GGA 2976 
GAA AGT GCA GGT GAA GCT TCT ACA TAC AGC CTG GTT TCC ATG TTT GAC 3024 
AAG CTG GCC TTG TCT CCA GAA TAC CAG CAC AGG GCT GCA ATG ATT GAG 3072 
CAG TTC AAT AGC AGC AAC AAA TGG AAG AAA CGC GGC ATT TCT TGT GTG 3120 
CCA GCC ACT TAT GAG GTT AAT CTT CGA CCA ACT CCA GGC AAG GTG TCA 3168 
ATC ATG AAT GAT GGT TCC ATC GCT GTC GAG GTT GGA GGA ATT GAG ATA 3216 
GGT CAA GGA TTG TGG ACT AAA GTG AAG CAG ATG ACG GCC TTT GGA CTG 3264 
GGA CAG CTG TGT CCT GAT GGT GGC GAA TGC CTT CTG GAC AAG GTT CGG 3312 
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GTT ATC CAG GCA GAC ACA TTA AGC CTG ATC CAA GGA GGT ATG ACT GCT 3360 

GGG AGC ACC ACT TCT GAA ACT AGC TGT GAA ACA GTT CGG CAA TCT TGT 3408 

GTT GCA CTG GTT GAG AAG CTG AAC CCT ATC AAG GAG AGT CTC GAA GCT 3456 

AAG TCC AAC ACA GTG GAA TGG AGT GCC TTG ATT GCT CAG GCA AGC ATG 3504 

GCG AGT GTG AAC CTA TCA GCA CAG CCG TAC TGG ACT CCT GAT CCA TCT 3552 

TTC AAG AGC TAC TTG AAC TAC GGA GCT GGC ACC AGT GAG GTG GAA GTT 3600 

GAT ATC CTA ACA GGA GCA ACC ACA ATT CTG CGA AGC GAC CTG GTG TAT 3648 

GAC TGC GGG CAG AGC CTA AAC CCT GCT GTA GAC TTG GGC CAG ATC GAG 3696 

GGC TGC TTT GTC CAA GGA ATA GGG TTC TTC ACG AAC GAG GAC TAC AAG 3744 

ACG AAT TCC GAC GGG TTG GTC ATC CAC GAC GGC ACA TGG ACG TAC AAG 3792 

ATC CCC ACG GTG GAT AAT ATC CCG AAG GAG TTC AAT GTT GAG ATG TTT 3840 

AAC AGC GCC CCT GAC AAG AAG CGT GTC CTA TCT TCC AAA GCG TCG GGC 3888 

GAG CCG CCG CTG GTT CTC GCA ACC TCG GTG CAC TGC GCG ATG AGG GAG 3936 

GCC ATC AGG GCG GCG AGG AAG GAG TTC TCG GTC AGC ACC AGC CCC GCG 3984 

AAA TCC GCC GTC ACA TTC CAG ATG GAC GTG CCG GCG ACG ATG CCT GTC 4032 

GTC AAG GAG CTC TGC GGC CTC GAC GTC GTG GAG AGG TAC CTC GAG AAC 4080 

GTG TCT GCC GCC AGT GCC GGC CCA AAC ACA GCG AAA GCA TAG ATC CAG 4128 

CAG GCC TCA GGG TGC AGT CGG CGC ACT GCC AGA GAT GAT GTG TGC TGC 4176 

CCT GAT GTA CAG ACA GTA CAG TAC AGA GGA GAG AGA ATT GGG GGA ACT 4224 

CAG GAA CTG CGA GGA GCG ATG AAC AGT ATA TAG AGT GAA AAA TAA AAG 4272 

TGC TTC GTA CTA ATA ATC ACT AGA AAA AAT TAT GCA CAT CTC CCA CGC 4320 

ACT ACC GGC ACG ACT GTT GAA TAT TTT GTA AAA TAA GAT GTC ATA AGC 4368 

TAT TTA TTT TCT GTA AAA AAA AAA AAA AAA AAA AAA AAA AAA AA 4412 
[0 0 7 0] 

mmm% 3 

mmO&Z : 1.349 
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£4&£ : b^D3i/ ( Zea mays L. ) 

m& : a® ^-;i/^> ? D * A 7 0 

5 10 15 

Met Glu Met Gly Lys Ala Ala Ala Val Val Leu Ala Val Asn Gly Lys 

20 25 30 

Arg Tyr Glu Ala Ala Gly Val Asp Pro Ser Thr Thr Leu Leu Glu Phe 

35 40 45 

Leu Arg Thr His Thr Pro Val Arg Gly Pro Lys Leu Gly Cys Gly Glu 

50 55 60 

Gly Gly Cys Gly Ala Cys Val Val Leu Val Ser Lys Tyr Asp Pro Ala 
65 70 75 80 

Thr Asp Glu Val Thr Glu Phe Ser Ala Ser Ser Cys Leu Thr Leu Leu 

85 90 95 

His Ser Val Asp Arg Cys Ser Val Thr Thr Ser Glu Gly He Gly Asn 

100 105 HO 

Thr Lys Asp Gly Tyr His Pro Val Gin Gin Arg Leu Ser Gly Phe His 

115 120 125 

Ala Ser Gin Cys Gly Phe Cys Thr Pro Gly Met Cys Met Ser He Phe 

130 135 140 

Ser Ala Leu Val Lys Ala Asp Lys Ala Ala Asn Arg Pro Ala Pro Pro 
145 150 155 160 

Ala Gly Phe Ser Lys Leu Thr Ser Ser Glu Ala Glu Lys Ala Val Ser 

165 170 175 

Gly Asn Leu Cys Arg Cys Thr Gly Tyr Arg Pro He Val Asp Ala Cys 

180 185 190 

Lys Ser Phe Ala Ala Asp Val Asp Leu Glu Asp Leu Gly Leu Asn Cys 
195 200 205 
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Phe Trp Lys Lys Gly Asp Glu Pro Ala Asp Val Ser Lys Leu Pro Gly 

210 215 220 

Tyr Asn Ser Gly Asp Val Cys Thr Phe Pro Asp Phe Leu Lys Ser Glu 
225 230 235 240 

Met Lys Ser Ser lie Gin Gin Ala Asn Ser Ala Pro Val Pro Val Ser 

245 250 255 

Asp Asp Gly Trp Tyr Arg Pro Arg Ser He Asp Glu Leu His Arg Leu 

260 265 270 

Phe Gin Ser Ser Ser Phe Asp Glu Asn Ser Val Lys He Val Ala Ser 

275 280 285 

Asn Thr Gly Ser Gly Val Tyr Lys Asp Gin Asp Leu Tyr Asp Lys Tyr 

290 295 300 

He Asp lie Lys Gly He Pro Glu Leu Ser Val He Asn Arg Asn Asp 
305 310 315 320 

Lys Gly He Glu Leu Gly Ser Val Val Ser lie Ser Lys Ala He Glu 

325 330 335 

Val Leu Ser Asp Gly Asn Leu Val Phe Arg Lys He Ala Gly His Leu 

340 345 350 

Asn Lys Val Ala Ser Pro Phe Val Arg Asn Thr Ala Thr lie Gly Gly 

355 360 365 

Asn He Val Met Ala Gin Arg Leu Pro Phe Ala Ser Asp lie Ala Thr 

370 375 380 

He Leu Leu Ala Ala Gly Ser Thr Val Thr lie Gin Val Ala Ser Lys 
385 390 395 400 

Arg Leu Cys Phe Thr Leu Glu Glu Phe Leu Gin Gin Pro Pro Cys Asp 

405 410 415 

Ser Arg Thr Leu Leu Leu Ser lie Phe lie Pro Glu Trp Gly Ser Asn 

420 425 430 

Asp Val Thr Phe Glu Thr Phe Arg Ala Ala Pro Arg Pro Leu Gly Asn 
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435 440 445 

Ala Val Ser Tyr Val Asn Ser Ala Phe Leu Ala Arg Thr Ser Leu Asp 

450 455 460 

Ala Ala Ser Lys Asp His Leu He Glu Asp lie Cys Leu Ala Phe Gly 
465 470 475 480 

Ala Tyr Gly Ala Asp His Ala He Arg Ala Arg Lys Val Glu Asp Tyr 

485 490 495 

Leu Lys Gly Lys Thr Val Ser Ser Ser Val lie Leu Glu Ala Val Arg 

500 505 510 

Leu Leu Lys Gly Ser He Lys Pro Ser Glu Gly Ser Thr His Pro Glu 

515 520 525 

Tyr Arg He Ser Leu Ala Val Ser Phe Leu Phe Thr Phe Leu Ser Ser 

530 535 540 

Leu Ala Asn Ser Leu Asn Glu Ser Ala Lys Val Ser Gly Thr Asn Glu 
545 550 555 560 

His Ser Pro Glu Lys Gin Leu Lys Leu Asp He Asn Asp Leu Pro lie 

565 570 575 

Arg Ser Arg Gin Glu lie Phe Phe Thr Asp Ala Tyr Lys Pro Val Gly 

580 585 590 

Lys Ala He Lys Lys Ala Gly Val Glu lie Gin Ala Ser Gly Glu Ala 

595 600 605 

Val Tyr Val Asp Asp He Pro Ala Pro Lys Asp Cys Leu Tyr Gly Ala 

610 615 620 

Phe He Tyr Ser Thr His Pro His Ala His Val Lys Ser He Asn Phe 
625 630 635 640 

Lys Pro Ser Leu Ala Ser Gin Lys lie He Thr Val He Thr Ala Lys 

645 650 655 

Asp He Pro Ser Gly Gly Gin Asn Val Gly Tyr Ser Phe Pro Met lie 
660 665 670 
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Gly Glu Glu Ala Leu Phe Ala Asp Pro Val Ala Glu Phe Ala Gly Gin 

675 680 685 

Asn He Gly Val Val He Ala Gin Thr Gin Lys Tyr Ala Tyr Met Ala 

690 695 700 

Ala Lys Gin Ala lie lie Glu Tyr Ser Thr Glu Asn Leu Gin Pro Pro 
705 710 715 720 

He Leu Thr He Glu Asp Ala He Glu Arg Ser Ser Phe Phe Gin Thr 

725 730 735 

Leu Pro Phe Val Ala Pro Lys Pro Val Gly Asp Tyr Asp Lys Gly Met 

740 745 750 

Ser Glu Ala Asp His Lys He Leu Ser Ala Glu Val Lys lie Glu Ser 

755 760 765 

Gin Tyr Phe Phe Tyr Met Glu Pro Gin Val Ala Leu Ala lie Pro Asp 

770 775 780 

Glu Asp Asn Cys He Thr lie Tyr Phe Ser Thr Gin Leu Pro Glu Ser 
785 790 795 800 

Thr Gin Asn Val Val Ala Lys Cys Val Gly He Pro Phe His Asn Val 

805 810 815 

Arg Val He Thr Arg Arg Val Gly Gly Gly Phe Gly Gly Lys Ala Leu 

820 825 830 

Lys Ser Met His Val Ala Cys Ala Cys Ala Val Ala Ala Leu Lys Leu 

835 840 845 

Gin Arg Pro Val Arg Met Tyr Leu Asp Arg Lys Thr Asp Met He Met 

850 855 860 

Ala Gly Gly Arg His Pro Met Lys Val Lys Tyr Ser Val Gly Phe Lys 
865 870 875 880 

Ser Asn Gly Lys He Thr Ala Leu His Leu Asp Leu Gly He Asn Gly 

885 890 895 

Gly He Ser Pro Asp Met Ser Pro Met lie Ala Ala Pro Val lie Gly 
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900 



905 



910 



Ser Leu Lys Lys Tyr Asn Trp Gly Asn Leu Ala Phe Asp Thr Lys Val 

915 920 925 

Cys Lys Thr Asn Val Ser Ser Lys Ser Ser Met Arg Ala Pro Gly Asp 

930 935 940 

Ala Gin Gly Ser Phe lie Ala Glu Ala lie He Glu His Val Ala Ser 
945 950 955 960 

Ala Leu Ser Ala Asp Thr Asn Thr lie Arg Arg Lys Asn Leu His Asp 

965 970 975 

Phe Glu Ser Leu Ala Val Phe Phe Gly Asp Ser Ala Gly Glu Ala Ser 

980 985 990 

Thr Tyr Ser Leu Val Thr Met Phe Asp Lys Leu Ala Ser Ser Pro Glu 

995 1000 1005 

Tyr Gin His Arg Ala Glu Met Val Glu Gin Phe Asn Arg Ser Asn Lys 

1010 1015 1020 

Trp Lys Lys Arg Gly He Ser Cys Val Pro Val Thr Tyr Glu Val Gin 
1025 1030 1035 1040 

Leu Arg Pro Thr Pro Gly Lys Val Ser lie Met Asn Asp Gly Ser lie 

1045 1050 1055 

Ala Val Glu Val Gly Gly Val Glu Leu Gly Gin Gly Leu Trp Thr Lys 

1060 1065 1070 

Val Lys Gin Met Thr Ala Phe Gly Leu Gly Gin Leu Cys Pro Gly Gly 

1075 1080 1085 

Gly Glu Ser Leu Leu Asp Lys Val Arg Val lie Gin Ala Asp Thr Leu 

1090 1095 HOO 

Ser Met lie Gin Gly Gly Val Thr Gly Gly Ser Thr Thr Ser Glu Thr 
1105 1110 H15 1120 

Ser Cys Glu Ala Val Arg Lys Ser Cys Val Ala Leu Val Glu Ser Leu 



1125 



1130 



1135 
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Lys Pro lie Lys Glu Asn Leu Glu Ala Lys Thr Gly Thr Val Glu Trp 

1140 H45 H50 

Ser Ala Leu He Ala Gin Ala Ser Met Ala Ser Val Asn Leu Ser Ala 

1155 H60 H65 

His Ala Tyr Trp Thr Pro Asp Pro Thr Phe Thr Ser Tyr Leu Asn Tyr 

1170 H75 U80 

Gly Ala Gly Thr Ser Glu Val Glu lie Asp Val Leu Thr Gly Ala Thr 
1185 1190 1195 1200 

Thr lie Leu Arg Ser Asp Leu Val Tyr Asp Cys Gly Gin Ser Leu Asn 

1205 1210 1215 

Pro Ala Val Asp Leu Gly Gin Val Glu Gly Ala Phe Val Gin Gly Val 

1220 1225 1230 

Gly Phe Phe Thr Asn Glu Glu Tyr Ala Thr Asn Ser Asp Gly Leu Val 

1235 1240 1245 

He His Asp Gly Thr Trp Thr Tyr Lys He Pro Thr Val Asp Thr He 

1250 1255 1260 

Pro Lys Gin Phe Asn Val Glu Leu lie Asn Ser Ala Arg Asp Gin Lys 
1265 1270 1275 1280 

Arg Val Leu Ser Ser Lys Ala Ser Gly Glu Pro Pro Leu Leu Leu Ala 

1285 1290 1295 

Ser Ser Val His Cys Ala Met Arg Glu Ala He Arg Ala Ala Arg Lys 

1300 1305 1310 

Glu Phe Ser Val Cys Thr Gly Pro Ala Asn Ser Ala He Thr Phe Gin 

1315 1320 1325 

Met Asp Val Pro Ala Thr Met Pro Val Val Lys Glu Leu Cys Gly Leu 

1330 1335 1340 

Asp Val Val Glu Arg Tyr Leu Glu Ser Val Ser Ala Ala Ser Pro Thr 
1345 

Asn Thr Ala Lys Ala 
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[0 0 7 1] 
S0U## : 4 
@2#J<D:g£ : 4,359 

mn<om : 

IB^J©a^ : cDNA to mRNA 

£4&f£ : hf^Oni/ ( Zea mays L. ) 

4#$C£j3t-r!B-^ : CDS 

: 91.. 4138 (JUtf&n K 

mm 

CCG GCT CTC TCG GTG CAG ACG TCC GGG ACT AGT ACG TGG ATC GGG CCG 48 

GGG GCA ACT CGA GTC GTC AAG AAG GCT GCT ACC TGC TAG AGG ATG GAG 96 

ATG GGG AAG GCG GCG GCG GTG GTG CTG GCG GTG AAC GGC AAG CGG TAC 144 

GAG GCC GCC GGC GTG GAC CCG TCG ACG ACG CTG CTG GAG TTC CTG CGC 192 

ACC CAC ACG CCC GTC AGG GGG CCC AAG CTC GGC TGC GGC GAA GGT GGC 240 

TGC GGT GCA TGC GTT GTG CTT GTC TCG AAG TAC GAC CCA GCC ACC GAC 288 

GAG GTG ACC GAG TTC TCA GCG AGC TCC TGC CTG ACG CTG CTC CAT AGC 336 

GTG GAC CGC TGC TCG GTG ACC ACC AGC GAG GGC ATT GGC AAC ACC AAG 384 

GAT GGC TAC CAC CCT GTG CAG CAG CGC CTC TCC GGC TTC CAC GCC TCC 432 

CAG TGC GGT TTC TGC ACG CCC GGC ATG TGC ATG TCC ATC TTC TCT GCG 480 

CTT GTC AAA GCC GAC AAG GCG GCC AAC CGG CCA GCC CCA CCG GCC GGC 528 

TTC TCC AAG CTC ACT TCC TCG GAG GCT GAG AAG GCT GTC TCT GGC AAC 576 

CTG TGC CGC TGC ACA GGG TAC AGG CCC ATC GTC GAC GCC TGT AAG AGC 624 

TTC GCA GCC GAT GTT GAT CTT GAG GAC CTG GGC CTC AAC TGC TTC TGG 672 
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AAG AAG GGT GAT GAG CCT GCA GAT GTC AGC AAG CTG CCA GGC TAC AAC 720 

AGT GGT GAC GTC TGC ACT TTC CCT GAC TTT CTC AAA TCT GAG ATG AAG 768 

TCC TCA ATT CAG CAG GCT AAC AGC GCT CCA GTT CCT GTT TCT GAC GAC 816 

GGC TGG TAC CGT CCT AGG AGC ATT GAC GAG CTT CAC AGG TTG TTT CAA 864 

TCT AGC TCC TTC GAT GAA AAT TCC GTG AAG ATA GTG GCT TCA AAC ACT 912 

GGG TCT GGA GTG TAC AAG GAT CAG GAC CTT TAT GAC AAG TAC ATT GAC 960 

ATC AAA GGA ATC CCA GAG CTT TCA GTC ATC AAC AGA AAC GAC AAA GGA 1008 

ATT GAG CTT GGA TCA GTT GTG TCC ATC TCT AAA GCT ATT GAG GTG CTG 1056 

TCA GAT GGA AAT CTC GTC TTC AGA AAG ATT GCT GGT CAC CTG AAC AAA 1104 

GTG GCT TCA CCG TTT GTT CGG AAC ACT GCA ACC ATA GGT GGA AAC ATA 1152 

GTC ATG GCA CAA AGA TTG CCA TTC GCA TCG GAC ATT GCA ACC ATA CTA 1200 

CTA GCT GCA GGT TCA ACA GTC ACA ATC CAG GTG GCT TCC AAA AGG CTG 1248 

TGC TTC ACT CTG GAG GAG TTC TTG CAG CAG CCT CCA TGC GAT TCT AGG 1296 

ACC CTG CTG CTG AGC ATA TTT ATC CCG GAA TGG GGC TCA AAT GAT GTC 1344 

ACC TTT GAG ACT TTC CGA GCA GCA CCT CGT CCA CTT GGC AAT GCT GTC 1392 

TCA TAT GTC AAT TCA GCT TTC TTG GCA AGG ACT TCA TTG GAT GCA GCA 1440 

TCA AAG GAC CAT CTC ATC GAG GAT ATA TGT CTG GCG TTC GGT GCT TAT 1488 

GGA GCT GAT CAT GCT ATT AGA GCT AGA AAG GTT GAG GAT TAC CTG AAG 1536 

GGC AAA ACA GTG AGC TCG TCT GTC ATA CTT GAA GCT GTT CGG TTG CTT 1584 

AAA GGG TCT ATT AAA CCA TCA GAA GGC TCA ACA CAT CCT GAG TAT AGA 1632 

ATT AGC TTG GCT GTC AGT TTC TTG TTT ACC TTC CTA TCC TCC CTT GCC 1680 

AAC AGC TTG AAT GAA TCT GCA AAG GTT AGT GGT ACC AAC GAG CAC TCA 1728 

CCA GAG AAG CAA CTC AAG TTG GAC ATC AAT GAT TTG CCA ATA CGA TCA 1776 

AGA CAA GAA ATA TTT TTC ACT GAT GCA TAT AAG CCA GTT GGC AAA GCA 1824 

ATT AAG AAA GCT GGG GTA GAG ATC CAA GCT TCA GGG GAA GCT GTG TAC 1872 

GTT GAT GAT ATC CCT GCT CCC AAA GAT TGC CTC TAT GGG GCA TTT ATT 1920 
TAT AGC ACA CAC CCT CAT GCA CAT GTA AAG TCA ATC AAC TTT AAA CCA 1968 

TCT TTG GCT TCA CAG AAG ATC ATC ACA GTT ATC ACT GCA AAG GAT ATT 2016 
CCC AGC GGT GGA CAA AAT GTT GGT TAT AGC TTC CCG ATG ATT GGA GAA 2064 
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GAA GCA CTT TTT GCA GAT CCA GTT GCT GAA TTT GCT GGT CAA AAT ATT 2112 
GGT GTC GTG ATT GCT CAA ACA CAG AAG TAT GCC TAC ATG GCG GCA AAG 2160 
CAA GCC ATC ATT GAG TAT AGC ACA GAA AAT CTG CAG CCA CCA ATT CTG 2208 
ACA ATA GAA GAT GCA ATT GAA CGA AGC AGC TTC TTC CAA ACC CTC CCA 2256 
TTT GTA GCT CCT AAG CCA GTT GGT GAT TAC GAC AAA GGG ATG TCT GAA 2304 
GCT GAT CAC AAG ATT TTA TCG GCA GAG GTA AAA ATT GAA TCC CAA TAC 2352 
TTT TTC TAC ATG GAG CCA CAA GTG GCG CTA GCT ATT CCT GAT GAA GAT 2400 
AAC TGC ATA ACC ATC TAT TTT TCG ACA CAA TTA CCT GAG TCC ACA CAA 2448 
AAT GTG GTT GCA AAG TGC GTT GGC ATT CCA TTT CAC AAT GTC CGT GTA 2496 
ATC ACC AGA AGG GTC GGA GGA GGC TTT GGT GGA AAA GCA TTG AAA TCA 2544 
ATG CAT GTT GCA TGT GCA TGT GCA GTT GCT GCA TTG AAG CTA CAA CGT 2592 
CCA GTT CGG ATG TAC CTC GAT CGC AAG ACA GAC ATG ATA ATG GCA GGC 2640 
GGG CGG CAT CCT ATG AAG GTG AAG TAC TCT GTT GGG TTC AAG TCA AAC 2688 
GGC AAG ATC ACA GCC TTA CAT CTT GAT CTT GGG ATC AAT GGT GGA ATA 2736 
TCT CCA GAT ATG AGT CCA ATG ATT GCA GCA CCT GTC ATA GGT TCT CTC 2784 
AAA AAG TAC AAC TGG GGC AAT CTT GCA TTT GAC ACC AAG GTC TGC AAA 2832 
ACA AAT GTC TCA TCA AAA TCG TCA ATG AGA GCT CCT GGA GAT GCG CAG 2880 
GGC TCT TTC ATT GCT GAA GCC ATC ATC GAG CAT GTT GCC TCG GCA CTT 2928 
TCA GCC GAC ACT AAT ACC ATA AGG AGA AAG AAC CTT CAT GAC TTT GAG 2976 
AGC CTT GCA GTG TTC TTT GGA GAT AGT GCA GGT GAA GCT TCT ACA TAC 3024 
AGC CTT GTC ACC ATG TTC GAT AAA TTG GCC TCC TCT CCA GAA TAC CAG 3072 
CAC CGA GCT GAA ATG GTG GAA CAA TTC AAC CGA AGC AAC AAG TGG AAG 3120 
AAG CGT GGC ATT TCT TGT GTG CCT GTA ACA TAT GAG GTG CAG CTT CGG 3168 
CCA ACT CCA GGA AAG GTG TCT ATC ATG AAT GAT GGT TCC ATT GCT GTT 3216 
GAG GTT GGA GGG GTT GAG CTA GGC CAA GGG TTG TGG ACA AAA GTG AAG 3264 
CAG ATG ACG GCA TTC GGA CTA GGA CAG CTG TGT CCT GGC GGC GGT GAA 3312 
AGC CTT CTA GAC AAG GTG CGG GTC ATC CAG GCC GAC ACA TTG AGC ATG 3360 
ATC CAA GGA GGG GTC ACT GGT GGG AGC ACC ACT TCT GAA ACT AGC TGT 3408 
GAA GCA GTT CGT AAG TCG TGT GTT GCA CTC GTC GAG AGC TTG AAG CCA 3456 
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ATC AAG GAG AAT CTG GAG 
TTG ATT GCA CAG GCA AGT 
TAC TGG ACC CCT GAT CCA 
GGC ACT AGC GAG GTG GAA 
CTA AGG AGT GAC CTT GTC 
GTC GAT TTG GGG CAG GTG 
TTC ACA AAC GAG GAG TAC 
GAT GGC ACA TGG ACG TAC 
CAG TTC AAC GTT GAG CTG 
CTC TCT TCC AAA GCA TCG 
GTG CAC TGC GCA ATG AGG 
TCG GTC TGC ACT GGT CCA 
GTG CCG GCA ACG ATG CCT 
GTT GAG AGG TAC CTG GAG 
GCT AAA GCA TAG ATC CAG 
ATC AAT CTG TAA AAC ACT 
TAG CTA TGA TGT ACA GAA 
GCG AAT CAG GAG TCA TGA 
TGT TGC GCC GGC GAA AAA 



GCT AAA ACT GGC ACA GTG 
ATG GCG AGC GTT AAC TTA 
ACT TTC ACA AGC TAT TTG 
ATT GAT GTC CTG ACA GGA 
TAC GAT TGC GGG CAA AGC 
GAA GGT GCA TTC GTA CAA 
GCA ACC AAC TCT GAC GGG 
AAG ATC CCC ACG GTC GAC 
ATC AAC AGC GCC CGT GAC 
GGC GAG CCT CCG CTT CTC 
GAG GCC ATC AGG GCC GCC 
GCG AAC TCC GCC ATC ACG 
GTC GTC AAG GAG CTC TGC 
AGC GTG TCG GCT GCC AGC 
TAG GCG CTC TAT CCA TGG 
AAG CGG CGT GAC ATG CCG 
GAA GAG GTA CCA ATG GCG 
ACC ATT GAG GGG GGA AAT 
AAA AAA AAA AAA AAA AAA 



GAA TGG AGT GCC 


3504 


TCG GCA CAT GCA 


3552 


AAC TAC GGA GCC 


3600 


GCA ACA ACA ATT 


3648 


TTG AAC CCT GCT 


3696 


GGA GTA GGC TTC 


3744 


TTG GTC ATC CAC 


3792 


ACC ATC CCA AAG 


3840 


CAG AAG CGC GTC 


3888 


CTA GCT TCC TCT 


3936 


AGG AAA GAA TTC 


3984 


TTC CAG ATG GAC 


4032 


GGC CTG GAT GTC 


4080 


CCA ACA AAC ACC 


4128 


TGT GAT GGC TTA 


4176 


AGC TTT CAG TGT 


4224 


AGT TGT GGC CAT 


4272 


AAA GTA AAT AAG 


4320 


AAA 


4359 
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